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(54) VAPOR DEPOSITION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the efficient vapor 
deposition by depositing most of vapor deposited substance on 
a base material by feeding the vapor deposited substance 
obtained by heating and evaporating an organic compound, etc., 
in a vacuum evaporator from an opening part of the evaporator, 
and guiding the vapor deposited substance onto the base 
material by the electric field formed by applying the voltage 
between the opening part and the base material. 
SOLUTION: An organic compound is fed to a vacuum side (A) 
of a vacuum wall 3 through a fixed delivery pump 7, a control 
valve 8, and an organic compound delivery pipe 6, atomized by 
an ultrasonic oscillator in an atomizing tube 9, and introduced in 
an evaporator 4. This organic compound is brought into contact 
with an inner wall of the hot evaporator, and its temperature 
rises, and the compound is easily evaporated at the 
temperature not higher than the decomposition point. The 
generated vapor deposited substance is fed from an opening 
part 5 of preferably porous structure or network structure of 
the evaporator 4 toward a base material 1 such as a metal film 

carried above a cooling drum 2. The voltage is applied between the base material 1 and the opening 
part 5 from a power source 1 1 through an electrode plate 13 and a metal roll 14, the vapor deposited 
substance is charged, and at the same time, the electric field is formed between the base material and 
the opening part. 
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■ * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The vacuum evaporationo approach characterized by impressing and vapor-depositing an 
electrical potential difference between opening of this evaporator, and a base material in case the vacuum 
evaporationo matter is vapor-deposited to a base material through opening of an evaporator. 
[Claim 2] The vacuum evaporationo approach according to claim 1 characterized by using the vacuum 
evaporationo matter made to evaporate within the heated evaporator. 

[Claim 3] The vacuum evaporationo approach according to claim 1 or 2 characterized by opening of an 
evaporator being porous structure or network structure. 

[Claim 4] The vacuum evaporationo approach according to claim 1 to 3 that the vacuum evaporationo 
matter is an organic compound. 

[Claim 5] The vacuum evaporationo approach according to claim 4 characterized by vapor-depositing with 
the degree of vacuum which it vapor-deposits under a vacuum and the boiling point of an organic compound 
becomes below decomposition temperature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the vacuum evaporationo approach, this invention relates to the vacuum 
evaporationo approach used preferably, in order to carry out vacuum deposition especially of the organic 
compound to a base material 
[0002] 

[Description of the Prior Art] The method of manufacturing the electroluminescence film from the former 
by aiming at quality improvement of raising the scratch-proof nature of a metal vacuum evaporationo film 
by forming the vacuum evaporationo thin film of an organic compound in the front face of the vacuum 
evaporationo metal membrane of a metal vacuum evaporationo film, or preparing the organic compound 
vacuum evaporationo film which has functions, such as electroluminescence, in the front face of a 
transparent conductive vacuum evaporationo film is learned. 

[0003] These many put in an organic compound in a container, and are vapor-depositing by the approach of 
heating a container and steam-izing an organic compound. However, in such an approach, since the thermal 
conductivity of an organic compound is small, temperature becomes high and the direction of the interface 
which touches the container from the front face of an organic compound causes bumping. Moreover, an 
organic compound cannot decompose, or there are problems, like a polymerization progresses that it is that 
in which an organic compound carries out thermal polymerization, and they cannot stabilize and vapor- 
deposit. Furthermore, when using oligomer as an organic compound, such oligomer is low-molecular 
mixture with which polymerization degree differs, and since the boiling point changes with polymerization 
degree, evaporation changes with time amount and it usually has the problem that a vacuum evaporationo 
layer cannot be formed in homogeneity. Moreover, in case the mixture of an organic compound is vapor- 
deposited, in one heat source, only an organic compound with the lower boiling point evaporates, but there 
are problems, like two or more evaporation sources are needed. 

[0004] The new approach of solving such a problem is proposed by the Patent Publication Showa No. 
503552 [ 63 to ] official report, and the concrete approach is indicated by JP,7-22727,B. Namely, and by 
contacting the organic compound [-izing / the organic compound / the shape of a fog ] to a heating surface, 
it is the approach of evaporating an organic compound in an instant, and according to this approach, since an 
organic compound evaporates before causing bumping, decomposition, a polymerization, etc., it can be 
vapor-deposited by being stabilized. [ an organic compound ] [ using a supersonic wave ] [ fog] [ ** ] It can 
vapor-deposit without the mixture of the organic compound with which the boiling points furthermore differ 
also changing a presentation. 
[0005] 

[Problem(s) to be Solved by the Invention] However, while the vacuum evaporationo matter which 
evaporated by the above-mentioned approach is spread in equipment The vacuum evaporationo matter 
adhering to a base material re-evaporates, adhere to equipment walls other than a base material, and the 
components in equipment, and the coat of the evaporation matter is formed. The vacuum evaporationo 
matter which adhered in polluting the inside of equipment and equipment checked the motion by which the 
drive system in equipment was stabilized, and when severe, further, cleaning took time amount and 
technical problems, such as causing stopping a motion and the serious problem of worsening productivity, 
occurred. 

[0006] Then, this invention sets it as the purpose to offer the vacuum evaporationo approach which can be 
especially adhered to a base material by most vacuum evaporationo matter while it solves the above 
technical problems. 
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- [0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention consists of 
the next configuration. That is, in case the vacuum evaporationo approach of this invention vapor-deposits 
the vacuum evaporationo matter to a base material through opening of an evaporator, it impresses an 
electrical potential difference between opening of this evaporator, and a base material, and is the vacuum 
evaporationo approach to vapor-deposit. While performing under a vacuum using the vacuum evaporationo 
matter made to evaporate within the evaporator heated especially, that opening of an evaporator is porous 
structure or network structure, using the vacuum evaporationo matter as an organic compound, and vacuum 
evaporationo, it is desirable to vapor-deposit with the degree of vacuum which the boiling point of the 
organic compound in the degree of vacuum at that time becomes below decomposition temperature. In 
addition, the boiling point said by this invention points out the temperature to which the vapor pressure of 
the vacuum evaporationo matter becomes the same as the pressure in vacuum evaporationo equipment. 
[0008] 

[Embodiment of the Invention] In case the vacuum evaporationo approach of this invention vapor-deposits 
the vacuum evaporationo matter to a base material through opening of an evaporator, it is the approach of 
impressing and vapor-depositing an electrical potential difference between an evaporator and a base 
material. 

[0009] Usually, since the latent heat of vaporization is small compared with a metal, a lot of matter 
evaporates at once, the pressure near the evaporation becomes high, the vacuum evaporationo matter 
becomes like smoke, and the matter especially water, or an organic compound is diffused in the vacuum 
evaporationo inside-of-a-plane whole space. To it, in this invention, an electrical potential difference is **** 
(ed) between evaporator opening and a base material, the steam of the evaporation matter which passes 
along opening is electrified, according to electrostatic force, the steam of the electrification evaporation 
matter is drawn to a base material, and is accumulated to it, and the steam of the evaporation matter does not 
diffuse in the vacuum evaporationo inside-of-a-plane whole space. 

[0010] Although especially the vacuum evaporationo matter used in this invention is not limited, the mixture 
of water, an organic compound, or a water and an organic compound etc. is mentioned. The organic 
compound which specifically carries out a polymerization with heating of the oil containing unsaturated 
fatty acid, such as vinyl compounds, such as water, alcohol or an acrylic acid, a methacrylic acid, acrylic 
ester, methacrylic ester, and vinyl pyrrolidone, linolic acid, and linoleic ester, unsaturated fatty acid ester, or 
these etc. is mentioned, and especially an organic compound is desirable. The mixture of two or more sorts 
of organic compounds with which the boiling points furthermore differ is also used preferably. 
[001 1] Although the evaporation matter can also carry into an evaporator the steam which was evaporated 
within the evaporator heated, for example, and could steam-ize, and was steam-ized, the direction which 
evaporated with the evaporator can simplify equipment and is more desirable. 

[0012] Although opening is prepared in the evaporator of this invention and the steam of the vacuum 
evaporationo matter is sent out to it toward a base material side through this opening, as for this opening, it 
is desirable to consist of the porous structures or network structures which consist of much stomata or 
micropores. 

[0013] Moreover, in this invention, when vapor-depositing under a vacuum, it is desirable to vapor-deposit 

with the degree of vacuum which the boiling point of an organic compound becomes below decomposition 

temperature, and it is more desirable that the vapor pressure in 20 more degrees C is 1.3xl02Pa or less, and 

the vapor pressure in 200 degrees C is 1 .3x10 - 2 or more Pa. In these pressure regions, there is an advantage 

which can vapor-deposit metals, such as aluminum, within the same vacuum devices. 

[0014] Moreover, the base material used in this invention is not limited that what is necessary is 

[ especially ] just conductivity or semi-conductivity, and can mention the thing which vapor-deposited the 

metal or/and the metallic oxide, or a metallic foil as a typical example to the tabular object which consists of 

macromolecules, such as high polymer films, such as polyester film, such as glass and polyethylene 

terephthalate, a polypropylene film, and a polyamide film, or polymethylmethacrylate, concretely. 

[001 5] Especially the thing for which a metal is first vapor-deposited to a high polymer film in the vacuum 

deposition inside of a plane, and the evaporation matter is subsequently vapor-deposited by using this 

vacuum evaporationo film as a base material by this vacuum deposition inside of a plane in this invention is 

desirable. 

[0016] For example, after vapor-depositing the oil which contains unsaturated fatty acid, unsaturated fatty 
acid ester, or these in polyester film or a polypropylene film on the front face of a vacuum evaporationo 
metal membrane, using the metal vacuum evaporationo film which vapor-deposited aluminum as a base 
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material, gas barrier property and scratch-proof nature can be raised by carrying out the polymerization of 
this organic compound. 

[0017] Hereafter, although this invention is explained more to a detail using drawing, this invention is not 
limited to these. 

[0018] Although it is the schematic diagram of ** in order to explain an example of equipment suitable in 
order that drawing 1 may carry out this invention, this invention is not limited to this equipment. This 
equipment consists of fundamentally the vacuum wall 3, the evaporator 4 which has opening 5, the organic 
compound delivery tubing 6, a metering pump 7, the closing motion bulb 8, the spray rod 9 into which the 
ultrasonic vibrator was built, lead wire 10 and 15 for impressing an electrical potential difference, a power 
source 11, and a metal roll 14 for impressing an electrical potential difference to a base material 1. 
Furthermore, opening 5 consists of much micropores or the metal electrode plate 13 with network structure, 
an electric insulating plate 12 with which this electrode plate 13 and an evaporator 4 are insulated 
electrically, and narrow opening opening prepared in the evaporator 4. Respectively, connection is carried 
out to a power source 1 1 with lead wire 10 and 15, and, as for the electrode plate 13 and the metal roll 14, 
the electrical potential difference is impressed between the electrode plate 13 and the metal roll 14. 
[0019] In the vacuum (side A) side, it is held at the vacuum and the base material 1 is running the cooling 
drum 2 top. [ the vacuum wall 3 ] When a base material 1 contacts the metal roll 14, the electrical potential 
difference is impressed to the metal vacuum evaporationo film of base material 1 surface from the power 
source 1 1 . In addition, the atmospheric-air (side B) side is in the condition put to atmospheric air. [ the 
vacuum wall 3 ] 

[0020] Degassing of the organic compound is carried out and the amount of conventions is sent into a spray 
rod 9 through the closing motion bulb 8 through the organic compound delivery tubing 6 by the metering 
pump 7 which can hold a vacuum from organic compound ****** (not shown) currently kept. The 
ultrasonic vibrator is built into the spray rod 9, and the organic compound having referred to the vibrator 
within spraying (horn) is sprayed to the wall of the evaporator 4 which became fog-like and was held by the 
supersonic vibration of vibrator at the elevated temperature (not shown [ an ultrasonic power source and an 
ultrasonic vibration generator system ] in drawin g 1 ). The detail of an ultrasonic vibrator is not illustrated. . 
The sprayed organic compound evaporates at the same time it collides with the wall of the heated evaporator 
4, and it is emitted to vacuum evaporationo inside-of-a-plane space through the opening 5 at the tip of an 
evaporator 4. at this time, since the electrical potential difference is ****(ed) by the electrode plate 13 and 
base material 1 of opening 5, the steam of an organic compound is charged, and it leads to the electric field 
between opening 5 and a base material 1 further — having — the front face of a base material 1 - 
electrostatic force — it adheres. Since the base material 1 is cooled on the cooling drum 2, the organic 
compound adhering to a base material 1 is condensed easily, and the thin film of an organic compound is 
formed in the front face of a base material 1 . Moreover, since the organic compound adhering to a base 
material 1 has adhered in a base material 1 and electrostatic force, the probability which the adhering 
organic compound re-evaporates is low. 

[0021] In addition, an electrical potential difference can also be directly impressed to an evaporator 4. It is 
desirable to make into network structure etc. whether to prepare much micropores in opening opening of an 
evaporator 4 at this time. 

[0022] Although the electrical potential difference supplied from a power source 1 1 and a current may be 
any of a direct current, an alternating current, and the alternating current that superimposed the direct 
current, since an organic compound is a dielectric, generally its alternating current which superimposed the 
direct current is desirable, the polarity of the electrical potential difference applied to an electrode 10 — 
opening 5 — receiving — positive/negative — whichever is sufficient, and although it is dependent on the 
distance of a degree of vacuum and a base material 1, and an evaporator 4, about 50V to lOkV of an 
electrical potential difference is desirable at peak voltage. Less than [ 50V ], there are few amounts of 
electrifications which an organic compound steam wears, and it becomes easy to diffuse the steam of an 
organic compound to vacuum evaporationo inside-of-a-plane space in addition to base material 1 . Moreover, 
if 1 OkV is exceeded, arc discharge will become easy to break out between a base material 1 , the metal 
components of the vacuum evaporationo inside of a plane and opening 5, or the metal roll 14, and the 
adhesion condition of an organic compound will become unstable. A more desirable electrical potential 
difference is 1 00V to 3kV. 

[0023] The temperature of an evaporator 4 should just be heated beyond a wall and the temperature which in 
other words the vapor pressure of the vacuum evaporationo matter becomes [ all inside fields ] more than 
the pressure in an evaporator 4. 
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[0024] After vapor-depositing an organic compound on a base material front face using this invention 
furthermore, a more desirable property can be given to a base material by processing radiations, such as an 
electron ray, with an exposure or the low-temperature plasma in the vapor-deposited organic compound 
vacuum evaporationo layer, and promoting the reaction of an organic compound, or a polymerization. 
[0025] 

[Example] On a secondary extension polypropylene film with a thickness of 18 micrometers which 
performed corona discharge treatment, by the vacuum deposition inside of a plane exhausted to 5x10 to 3 Pa 
After vapor-depositing aluminum first so that it may become an absorbance OD 2.3, subsequently the 
equipment of drawing 1 is used. Opening in which the tung oil and the mixed oil (linolenic-acid content: 20 
w/w%) of a linolenic acid which were made into the shape of a fog with the sprayer were supplied into the 
evaporator heated at 200 degrees C, and the mixed oil which evaporated was prepared by the evaporator was 
vapor-deposited on through and the vacuum-plating-of-aluminium film. The electrode plate of opening 
carried out the seal of approval of the electrical potential difference which superimposed peak voltage 300v 
and an alternating current with a frequency of 10kHz at direct-current 500v between the metal rolls arranged 
so that it may have 25 2 [ /] cm and the vacuum-plating-of-aluminium film of a vacuum-plating-of- 
aluminium film may be contacted in a stoma with a diameter of 1mm. 

[0026] Subsequently, it insulates from an earth electrode inside the earth electrode of the cube type which 
supplied the mixed gas (oxygen-gas concentration: 40-mol[/mol ] %) of Ar gas and oxygen gas to the 
interior. The high-frequency voltage of peak voltage 600V was impressed to the installed high- voltage 
electrode, glow discharge (plasma) was formed in the earth electrode, it let the slit prepared in the earth 
electrode pass, a part of plasma was drawn, the mixed oil reservoir on the vacuum-plating-of-aluminium 
film was irradiated, and the mixed oil reservoir was made to construct a bridge. This actuation was 
performed on the 21000m polypropylene film by evaporation rate 500 m/min. 

[0027] As a result of calculating the mixed oil quantity which adhered effectively on a base material from 
the thickness of the macromolecule resin layer which consists of a mixed oil with which the bridge was 
constructed on the vacuum-plating-of-aluminium film, the coating weight to the mixed oil quantity made to 
evaporate when an electrical potential difference was not impressed improved to 98% to having been 52%, 
when an electrical potential difference was impressed. Moreover, to the resin coat thin on the components of 
the vacuum evaporationo inside of a plane near the evaporator when an electrical potential difference is not 
impressed having been formed, when an electrical potential difference was impressed, formation of such a 
resin coat was not seen. 
[0028] 

[Effect of the Invention] This invention is the approach of impressing an electrical potential difference 
between the electrode plate which vacuum evaporationo matter, such as an organic compound, passes, and a 
base material, and making this evaporation matter vapor-depositing on a base material. By impressing an 
electrical potential difference to the electrode plate which the vacuum evaporationo matter which evaporated 
passes, the steam of the vacuum evaporationo matter is charged, it is guided to the electric field formed of 
the electrical potential difference further applied between the electrode plate and the base material, and the 
steam of the vacuum evaporationo matter adheres by the high ratio on a base material. 
[0029] In this invention, the steam of the vacuum evaporationo matter has the still lower probability re- 
evaporated since it has adhered in a base material and electrostatic force. 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



[HI ] 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/4/2006 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



LPBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




